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(54) PRINTER HEAD, PRINTER AND METHOD FOR DRIVING PRINTER HEAD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To make a deviation of a impact position unnoticeable in a line head 
of a thermal ink jet printer. 

SOLUTION: In the printer, an ink liquid drop D1 or D2 is discharged from a nozzle 14a by driving 
a heater 1 1A or 1 1B, and is made to impact on a printing object body which shifts relatively to the 
nozzle 14a, whereby an image is recorded. The printer head used in the printer has a plurality of 
heaters 11A and 1 1 B set for one nozzle 14a to different positions in an ink chamber 13a 
corresponding to one nozzle 14a. The plurality of heaters 11A and 11B can drive independently 
of each other. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The printer head characterized by to form said heater of the plurality which can be 

driven according to an individual to said one nozzle in the printer head used by the printer which 

drive a heater, make a liquid-ink drop breathe out from a nozzle, and a liquid-ink drop is made to 

reach the body for a print relatively displaced to said nozzle, and records an image in the location 

where the liquid-ink interior of a room corresponding to said one nozzle differs. 

[Claim 2] The printer head characterized by installing said two or more nozzles in the shape of an 

abbreviation straight line in a printer head according to claim 1. 

[Claim 3] The printer characterized by having a printer head according to claim 1 . 

[Claim 4] It is the printer characterized by installing said at least two heaters in the direction of an 

abbreviation right angle to the displacement direction of the body for a print among said two or 

more heaters in a printer according to claim 3. 

[Claim 5] While driving 1 or the 1st two or more heaters among said two or more heaters which 
are the drive approaches of the printer head used by the printer according to claim 3, and were 
formed corresponding to said one nozzle and making a liquid ink drop breathe out The drive 
approach of the printer head characterized by driving different 1 or the 2nd two or more different 
heaters from said 1st heater, and making a liquid ink drop breathe out after displacement of the 
predetermined distance of the body for a print. 

[Claim 6] The drive approach of the printer head characterized by driving said two or more 
heaters to coincidence so that it may be the drive approach of the printer head used by the printer 
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according to claim 3 and the driving force of said heater of any 1 and said heater of other 1 may 
differ among said two or more heaters formed in said one nozzle. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the drive approach of a printer head in a thermal 
ink jet line printer at a printer and a list equipped with the printer head and its printer head for it 
not being conspicuous and carrying out the stripe by impact location gap of a liquid ink drop. 
[0002] 

[Description of the Prior Art] The serial head and the Rhine head are known as a printer head of 
the conventional thermal ink jet printer. A serial head carrying out the both-way drive of the head 
horizontally, and performing the print of the direction of Rhine, it carries out the predetermined 
distance variation rate of the form (delivery), and performs the print of degree Rhine. Moreover, 
the Rhine head is a thing so that a nozzle may be put in order in the direction of Rhine and the 
print of the one line can be carried out at once, after it carries out the print of the one line at once, 
carries out the predetermined distance variation rate of the form, and performs the print of degree 
Rhine again. 

[0003] Drawing 5 is the sectional view showing an example of the ink discharge part of this 
conventional kind of printer head. In the ink discharge part 10, the heater 11 for heating a liquid 
ink drop is formed on the silicon substrate 12, and the drive is controlled by the predetermined 
drive circuit. Moreover, on this silicon substrate 12, the resin film 13 which carried out opening of 
a heater 1 1 and its perimeter section is formed. 

[0004] Of the cross-section structure of the opening part of this resin film 13, liquid ink room 13a 
which has a heater 11 is formed. Furthermore, the laminating of the resin sheet 14 is carried out 
on the resin film 13. Nozzle 14a by which opening was carried out to the circle configuration is 
formed in the resin sheet 14. And the heater 1 1 and the resin sheet 14 are relatively arranged so 
that central Rhine L1 of a heater 1 1 and central Rhine L2 of nozzle 14a may be in agreement. 
[0005] In addition, in drawing 5 , although only one ink discharge part 10 is illustrated, two or 
more ink discharge parts 10 are installed in the one direction (the direction of print Rhine) side by 
side in the shape of an abbreviation straight line. That is, a heater 11 is arranged in on a silicon 
substrate 12 at intervals of predetermined, and nozzle 14a is located in a line, and is formed so 
that it may correspond to each heater 1 1 . 

[0006] The liquid ink led to ink passage (not shown) from the ink tank (not shown) is guided at 
liquid ink room 13a, and is heated at a heater 11 within this liquid ink room 13a. And a liquid ink 
drop is made to breathe out from nozzle 14a with the energy at the time of this heating. An image 
is recorded in the shape of a dot by the liquid ink drop D which reached the body for a print. 



[0007] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned Prior art, extent of 
gap with central Rhine L1 of a heater 11 and central Rhine L2 of nozzle 14a becomes a problem. 
In a manufacture process, since various errors arise, central Rhine L1 of a heater 1 1 and central 
Rhine L2 of nozzle 14a are not necessarily in agreement strictly. By this gap, since the orbit of the 
breathed-out liquid ink drop D shifts from central Rhine L2 of nozzle 14a, it becomes impact 
location gap of the liquid ink drop D, and it appears. This impact location gap is based on the 
location gap with the heater 11 and nozzle 14a by the pasting error at the time of sticking the 
resin sheet 14 on a silicon substrate 12, existence of the dust adhering to nozzle 14a, or the 
include-angle gap to the roundness and perpendicular direction of the diameter of opening of 
nozzle 14a. 

[0008] Drawing 6 (a) and (b) are drawings explaining impact location gap of the liquid ink drop D 
by gap with central Rhine L1 of a heater 11 and central Rhine L2 of nozzle 14a. As shown in 
drawing 6 (a), to central Rhine L1 of a heater 11, only in X, central Rhine L2 of nozzle 14a shall 
have shifted (the amount X of gaps), and the include-angle gap theta shall arise into the 
regurgitation orbit of the liquid ink drop D by this. 

[0009] In drawing 6 (a), while the two-dot chain line section shows it, using the target position of 
an impact location as liquid ink drop D' when the amount X of gaps is 0 and the include-angle gap 
theta of the regurgitation orbit of the liquid ink drop D is 0 namely, the continuous line shows the 
impact location of the liquid ink drop D in case the amount X of gaps and the include-angle gap 
theta actually exist. 

[0010] Drawing 6 (b) makes a table the amount X of gaps, and relation with the include-angle gap 
theta. In drawing 6 (b), it shifted to the axis of abscissa, the amount X (micrometer) was taken, 
and the include-angle gap theta (deg) is taken along the axis of ordinate. Moreover, the outer 
diameter of nozzle 14a shows the value when, as for drawing 6 (b), the appearance of 17 
micrometers and a heater 11 sets impression power of a heater 11 to 500mW, the repetition 
frequency of 1.2kHz, and pulse width 1.5microS using 18micrometerx18micrometer and water 
color ink. 

[0011] From the actual measurement, it was set to include-angle gap theta=0.0029X-0.4878, and 
the result with theta/X =0.21 deg/mu m was obtained. Therefore, under the above-mentioned 
conditions, when central Rhine L1 of a heater 11 and 1 micrometer of central Rhine L2 of nozzle 
14a shift, the include-angle gap theta of 0.21 (deg) will arise. 

[0012] And when distance from the location (regurgitation location of the liquid ink drop D) of a 
heater 11 to the impact side of the body for a print is set to R, as for the impact location of the 
liquid ink drop D, only Rxtantheta will shift from the target position of an impact location by the 
include-angle gap theta. 

[0013] This impact location gap does not become a problem especially when the amount X of 
gaps of central Rhine L1 of a heater 11 and central Rhine L2 of nozzle 14a is small. However, 
when the amount of gaps became large, there was a problem of having become a stripe and 
appearing at the time of image recording. 



[0014] Here, with a serial head, even if it is the case where the include-angle gap theta exists in 
the regurgitation include angle of specific nozzle 14a, impact location gap of the liquid ink drop D 
is seldom conspicuous. That is, in being a serial head, even if impact location gap of the liquid ink 
drop D arises, the liquid ink drop D reaches the near field by the regurgitation from other nozzle 
14a. Therefore, when the whole image by which the print was carried out is seen, impact location 
gap stops being able to be conspicuous easily. 

[0015] On the other hand, with the Rhine head, if impact location gap of the liquid ink drop D has 
arisen on the Rhine in order to carry out the print of the one line at once with one head, even after 
the impact location gap carries out the variation rate of the body for a print, it will be generated in 
the same location on one line. When this looks at the whole image by which the print was carried 
out, there is a problem that impact location gap will be conspicuous in the shape of a stripe. 
[0016] Drawing 7 is drawing showing an example which carried out the print using the Rhine head. 
A longitudinal direction is the side-by-side installation direction of the ink discharge part 10 among 
drawing, and the vertical direction is the displacement direction of the body for a print. In drawing 
7 , it counted from the left and the impact location of the 4th liquid ink drop D4 has shifted leftward 
among drawing from the target position. Moreover, it counted from the left and the impact location 
of the 5th liquid ink drop D5 has shifted rightward among drawing from the target position. Thus, 
in the case of the Rhine head, it has characteristic impact location gap for every head. In the 
example of drawing 7 , spacing of the 4th and the 5th impact location becomes larger than other 
spacing. As a result, since in the case of the Rhine head this property will be dragged as it is and 
will carry out a print, as shown in drawing 7 , it becomes the stripe of a color thinner than the 
perimeter section between the liquid ink drops D4 and D5, and it appears. 
[0017] Furthermore, in this case, from the left, it counts and spacing of an impact location with the 
3rd and each 4th liquid ink drops D3 and D4 becomes narrower than other spacing. Therefore, it 
becomes the stripe of a color deeper than the perimeter section between the liquid ink drops D3 
and D4, and it appears. 

[0018] In addition, the technique indicated by J P, 10-235854, A is known as an approach of solving 
impact location gap of the breathed-out liquid ink drop D. This technique vibrates the Rhine head 
in the main actuation direction of the Rhine head, or is carrying out specified quantity migration, 
and is not [ gap ] conspicuous and carries out impact location gap. 

[0019] However, by this approach, there is a problem that it is required to move the Rhine head in 
the main actuation direction with high precision, and a device becomes complicated. Moreover, 
since generating of the noise accompanying migration of the Rhine head can be considered, 
there is a problem of it becoming impossible to employ efficiently the silence which is the merit of 
Rhine head original. 

[0020] Therefore, the technical problem which this invention tends to solve is it not being 
conspicuous and carrying out impact location gap in the Rhine head of a thermal ink jet printer. 
[0021] 

[Means for Solving the Problem] This invention solves an above-mentioned technical problem 
with the following solution means. In the printer head used by the printer which invention of claim 
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1 drives a heater, and makes a liquid ink drop breathe out from a nozzle, and a liquid ink drop is 
made to reach the body for a print relatively displaced to said nozzle, and records an image It is 
characterized by forming said heater of the plurality which can be driven according to an 
individual to said one nozzle in the location where the liquid ink interior of a room corresponding 
to said one nozzle differs. Invention of claim 2 is characterized by installing said two or more 
nozzles in the shape of an abbreviation straight line in a printer head according to claim 1. 
[0022] Invention of claim 3 is a printer characterized by having a printer head according to claim 1. 
Invention of claim 4 is characterized by installing said at least two heaters in the direction of an 
abbreviation right angle to the displacement direction of the body for a print among said two or 
more heaters in a printer according to claim 3. 

[0023] Invention of claim 5 is the drive approach of the printer head used by the printer according 
to claim 3. While driving 1 or the 1st two or more heaters among said two or more heaters formed 
corresponding to said one nozzle and making a liquid ink drop breathe out It is characterized by 
driving different 1 or the 2nd two or more different heaters from said 1st heater, and making a 
liquid ink drop breathe out after displacement of the predetermined distance of the body for a print. 
[0024] Invention of claim 6 is the drive approach of the printer head used by the printer according 
to claim 3, and it is characterized by driving said two or more heaters to coincidence so that the 
driving force of said heater of any 1 and said heater of other 1 may differ among said two or more 
heaters formed in said one nozzle. 

[0025] Since two or more heaters which can be driven according to an individual are arranged to 
one nozzle in this invention in the location where the liquid ink interior of a room corresponding to 
one nozzle differs A liquid ink drop can be made to be able to breathe out, or by changing the 
heater which should be driven for every line among two or more heaters, and changing the 
driving force of two or more heaters, even if it is the same nozzle, the regurgitation include angle 
of a liquid ink drop is changeable. Therefore, the impact location to the body for a print of a liquid 
ink drop is changeable. This becomes possible not to be conspicuous and to carry out impact 
location gap of a nozzle proper. 
[0026] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is explained with 
reference to a drawing etc. Drawing 1 is the sectional view showing 1 operation gestalt of the ink 
discharge part of the printer head by this invention. In drawing 1 , the same sign is given to the 
same part as drawing 5 , and the overlapping explanation is omitted suitably. Moreover, like 
drawing 5 , although only one ink discharge part 10A is shown, in drawing 1 , two or more ink 
discharge part 10A is prepared in the direction of print Rhine together with the shape of an 
abbreviation straight line, and the Rhine head of a thermal ink jet printer consists of drawing 1 
similarly. 

[0027] The bodies for a print, such as a form, are fed to a printer, and while carrying out the 
variation rate only of the predetermined distance relatively to nozzle 14a into a print, after the 
print, the conveyance roller which pinches and conveys, predetermined delivery device, for 
example, body for a print, for delivering paper, the mechanical component which drives the 



conveyance roller, the control section which controls the drive of a mechanical component, etc. 
are prepared. 

[0028] Moreover, the printer head is arranged so that nozzle 14a of ink discharge part 10A may 
counter through predetermined spacing from the print side of the body for a print. And liquid ink is 
guided into liquid ink room 13a through ink passage from an ink tank, and liquid ink is heated by 
heater 11A or 11 B within this liquid ink room 13a. A liquid ink drop is made to breathe out from 
nozzle 14a with the energy at the time of this heating, and the liquid ink drop D is made to reach 
the body for a print. 

[0029] With this operation gestalt, ink discharge part 10A forms two heaters 11A and 11B to one 
nozzle 14a. It is L1A about central Rhine of each heaters 11A and 11B, respectively. And L1B It 
is shown. Heaters 1 1 A and 1 1B are arranged in the direction of an abbreviation right angle to the 
displacement direction of the body for a print in a printer. Furthermore, Heaters 1 1 A and 1 1 B are 
arranged so that it may become axial symmetry to central Rhine L2 of nozzle 14a. 
[0030] By arranging each heaters 1 1 A and 11B like this operation gestalt, it is central Rhine L1A 
of each heaters 11A and 11B. And L1B It becomes specified quantity gap ****** from central 
Rhine L2 of nozzle 14a. 

[0031 ] Next, the drive approach of the heaters 1 1 A and 1 1 B of a printer head is explained. 
(The 1st operation gestalt of the drive approach of a printer head) Each heaters 11A and 11B 
consist of 1st operation gestalten so that it can drive according to an individual (becoming 
independent). That is, only heater 11A can be driven, the liquid ink drop D can be made to 
breathe out, and only heater 11B can be driven and the liquid ink drop D can also be made to 
breathe out. The mechanical component (not shown) which enabled it to drive these 
independently is electrically connected to Heaters 11A and 1 1 B, and the drive of Heaters 1 1 A 
and 1 1B is controlled by the mechanical component. 

[0032] When only heater 11A is driven and the liquid ink drop D1 is made to breathe out, since 
the liquid ink drop D1 degree[of predetermined angle ]-shifts and is breathed out to central Rhine 
L2 of nozzle 14a, it reaches the location which shifted to right-hand side among drawing 1 . When 
only heater 1 1 B is driven and the liquid ink drop D2 is made similarly to breathe out, since the 
liquid ink drop D2 degree[ of predetermined angle ]-shifts and is breathed out to central Rhine L2 
of nozzle 14a, it reaches the location which shifted to left-hand side among drawing 1 . 
[0033] In case a print is carried out to one Rhine of the body for a print, one of heater 1 1 A or 1 1 B 
are driven, and the liquid ink drop D1 or D2 is made to reach the body for a print with this 
operation gestalt. And only predetermined distance carries out the variation rate of the body for a 
print, one of other heater 11B or 11A are driven, and the liquid ink drop D2 or D1 is made to 
reach the body for a print in the following one line. This approach is repeated by turns. By 
drawing 1 , ink discharge part 10A shows the example which drove heater 11A first, made the 
liquid ink drop D1 reach the target, carried out the one-line variation rate of the body for a print, 
then drove heater 11B, made the liquid ink drop D2 reach the target, carried out the one-line 
variation rate of the body for a print further, then drove heater 1 1 A, and the liquid ink drop D1 was 
made to reach. 



[0034] Drawing 2 (a) - (c) is drawing showing the example at the time of making the liquid ink 
drops D1 and D2 reach the body for a print as mentioned above, respectively, and recording an 
image. In drawing 2 , the longitudinal direction in drawing is the side-by-side installation direction 
of ink discharge part 10A, and drawing Nakagami down is the displacement direction of the body 
for a print. Drawing 2 shows six liquid ink drops D1 or D2 to one line. 
[0035] Moreover, it is shown among drawing that the sign of "A" shown in the left end in each 
Rhine and fl B n drove Heaters 1 1 A and 11B, respectively, and made the liquid ink drop reach the 
target. That is, Rhine which attached the sign of "A" is the liquid ink drop D1, and Rhine which 
attached the sign of "B" is the liquid ink drop D2. 

[0036] In the example of drawing 2 , it counted from the left among six liquid ink drops D1 in one 
line, or the impact location of D2, and the 1st, the 3rd, and the 6th thing have reached the target 
position. Moreover, it counts from the left and the 2nd and the 5th liquid ink drop D1, or D2 is 
specified quantity gap ****** from a target position to the inside of drawing, and right-hand side. 
Moreover, it counts from the left and the 4th liquid ink drop D1 or D2 is specified quantity gap 
****** from a target position to the inside of drawing, and left-hand side. 
[0037] In this case, when the impact location gap by one line arises over all Rhine, it becomes 
being the same as that of the example shown by drawing 7 , and a stripe comes to be 
conspicuous. However, with this operation gestalt, heater 1 1 A or 1 1 B was made to drive by turns 
for every Rhine, and the liquid ink drop D1 or the impact location of D2 is shifted equally to right 
and left for every line. The stripe generated in the shape of Rhine in the displacement direction of 
the body for a print stops thereby, being conspicuous as shown in drawing 2 . 
[0038] It is made different [ the liquid ink drop D1 or the impact location of D2 according / drawing 
2 (a), (b), and (c) / to Heaters 11A and 1 1 B respectively ]. Drawing 2 (b) enlarges the amount 
which an impact location shifts from drawing 2 (a), and drawing 2 (c) makes further the amount 
which an impact location shifts larger than drawing 2 (b). That impact location gap stops being 
conspicuous understands as the amount which an impact location shifts is enlarged. 
[0039] (The 2nd operation gestalt of the drive approach of a printer head) Drawing 3 (a) - (c) is a 
sectional view which explains the 2nd operation gestalt of the drive approach of the heaters 11 A 
and 11B of a printer head, respectively. Heaters 11A and 11B are driven to coincidence, and the 
liquid ink drop D is made to breathe out with the 2nd operation gestalt. At drawing 3 , it is PB 
about the driving force of PA and heater 1 1B in the driving force of heater 11 A. It is carrying out. 
[0040] First, drawing 3 (a) is PA >PB. It is an example when carrying out. Within liquid ink room 
13a, among drawing, since the driving force of heater 11A arranged on left-hand side is larger, 
among drawing, the liquid ink drop D shifts rightward and is breathed out. On the other hand, 
drawing 3 (b) is PA <PB. It is an example when carrying out. Within liquid ink room 13a, among 
drawing, since the driving force of heater 11B arranged on right-hand side is larger, among 
drawing, the liquid ink drop D shifts leftward and is breathed out. 

[0041] As mentioned above, although it is clear, it is the driving force PA of Heaters 1 1A and 1 1B. 
And by setting PB as a predetermined value, it can adjust so that the liquid ink drop D may be 
breathed out in parallel with central Rhine L2 of nozzle 14a. 



[0042] Drawing 3 (c) is PA =PB. It is an example when carrying out. If the liquid ink drop D is 
breathed out in parallel with central Rhine L2 of nozzle 14a in this driving force, it will be the 
driving force PA of Heaters 11 A and 11B. And PB It is not necessary to change driving force. 
However, if it seems that the liquid ink drop D shifts to left-hand side, and is breathed out among 
drawing in this case, it will be the driving force PA of heater 1 1 A. Driving force PB of heater 1 1B It 
becomes possible to make the orbit of the liquid ink drop D breathed out into central Rhine L2 of 
nozzle 14a in parallel by enlarging. 

[0043] Similarly, if it seems that the liquid ink drop D shifts to right-hand side, and is breathed out 
among drawing, it will be the driving force PB of heater 11B. Driving force PA of heater 11A It 
becomes possible to make the orbit of the liquid ink drop D breathed out into central Rhine L2 of 
nozzle 14a in parallel by enlarging. 

[0044] (Other operation gestalten of the ink discharge part of a printer head, and the 3rd 
operation gestalt of the drive approach of a printer head) Drawing 4 is a sectional view which 
shows other operation gestalten of the ink discharge part of the printer head by this invention, and 
explains the 3rd operation gestalt of the drive approach of the heater of a printer head. Unlike ink 
discharge part 10A of drawing 1 , ink discharge part 10A' of drawing 4 is equipped with three 
heaters 11A, 11B, and 11C. 

[0045] In drawing 4 , each heaters 11 A, 11B, and 11C are arranged in the direction of an 
abbreviation right angle to the displacement direction of the body for a print in a printer. 
Furthermore, Heaters 11A and 11B are arranged so that it may become axial symmetry to central 
Rhine L2 of nozzle 14a. This arrangement is the same as that of the operation gestalt of drawing 
1 . Moreover, heater 11C is the central Rhine L1C. On central Rhine L2 of nozzle 14a, and a 
design, it is arranged so that it may be in agreement. 

[0046] The liquid ink drop D is made to breathe out without making only heater 1 1 C drive and 
driving Heaters 11A and 11B in principle, and the body for a print is made to reach the target with 
this operation gestalt. However, it is made to be the following, when the orbit of the breathed-out 
liquid ink drop D is not in agreement with central Rhine L2 of nozzle 14a and the liquid ink drop D 
does not reach the target within the limits of a target position by the installation error of heater 
11Cetc. 

[0047] First, Heaters 11A and 1 1 B are made to drive by turns for every line as the 1st drive 
approach, as the operation gestalt of drawing 1 showed. Heater 11C is not driven at this time. 
Thereby, the same effectiveness as the operation gestalt of drawing 1 is acquired. 
[0048] Moreover, as the 2nd drive approach, as the operation gestalt of drawing 3 showed, it is 
the driving force PA of heater 11 A. Driving force PB of heater 1 1 B It is made to differ and the 
liquid ink drop D is made to breathe out. This driving force PA PB Ink droplet liquid D can be 
made to reach the target position of the body for a print by adjusting balance. It is the driving 
force PA and PB of Heaters 11A and 11B without driving heater 11C in this case furthermore. It 
may adjust and an impact location may be adjusted. On the other hand, heater 1 1C is also driven 
to coincidence and may adjust an impact location. 

[0049] As mentioned above, although 1 operation gestalt of this invention was explained, the 
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following various deformation is possible for this invention, without being limited to the operation 
gestalt mentioned above. 

(1) Although the case where it had three heaters 11A, 11B, and 11C was mentioned as the 
example with this operation gestalt when it had two heaters 11A and 11B and, four or more may 
be arranged, without being restricted to these. 

[0050] (2) When arranging two heaters 11A and 11B, as the operation gestalt showed, you may 
not be axial symmetry to central Rhine L2 of nozzle 14a. That is, the symmetry axis with two 
heaters 1 1 A and 1 1 B may shift to central Rhine L2 of nozzle 14a. When arranging three or more 
heaters, it is not necessary to arrange the heater of a pair to the symmetry to central Rhine L2 of 
nozzle 14a similarly. 

[0051] (3) Moreover, when forming three or more heaters, it is not restricted to the drive approach 
of the heater of the printer head shown with this operation gestalt. For example, three or more 
heaters are arranged in the direction of an abbreviation right angle to the displacement direction 
of the body for a print, and the heater driven for every line is changed and you may make it make 
a liquid ink drop breathe out. For example, drive only heater 11C and the liquid ink drop D is 
made to breathe out, only heater 1 1 B is driven and the liquid ink drop D can also be made to be 
able to drive only heater 1 1 A, to be able to make the liquid ink drop D able to breathe out, and to 
breathe out further in degree Rhine by the first Rhine, in degree Rhine in ink discharge part 10A' 
shown by drawing 4 . 
[0052] 

[Effect of the Invention] According to this invention, the impact location to the body for a print of a 
liquid ink drop is changeable by forming two or more heaters which can be driven according to an 
individual in the location where the liquid ink interior of a room corresponding to one nozzle differs, 
changing the heater which should be driven for every line, or changing driving force of two or 
more heaters to one nozzle, etc. This becomes possible not to be conspicuous and to carry out 
impact location gap of a nozzle proper. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the sectional view showing 1 operation gestalt of the ink discharge part of the 
printer head by this invention. 

[Drawing 21 (a) - (c) is drawing showing the example at the time of making a liquid ink drop reach 
the body for a print, and recording an image, respectively. 

[Drawing 3] (a) - (c) is a sectional view which explains the 2nd operation gestalt of the drive 
approach of the heater of a printer head, respectively. 

[Drawing 41 It is the sectional view which shows other operation gestalten of the ink discharge 
part of the printer head by this invention, and explains the 3rd operation gestalt of the drive 
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approach of the heater of a printer head. 

[Drawing 51 It is the sectional view showing an example of the ink discharge part of the 
conventional thermal head. 

[Drawing 61 (a) And (b) is drawing explaining impact location gap of the liquid ink drop by gap with 
central Rhine of a heater and central Rhine of a nozzle. 

[Drawing 71 It is drawing showing an example which carried out the print using the Rhine head. 

[Description of Notations] 

10, 1 0A, 1 0A' Ink discharge part 

11, 11A,11B, 11C Heater 

12 Silicon Substrate 

13 Resin Film 

13a Liquid ink room 

14 Resin Sheet 
14a Nozzle 

D, D1,D2 Liquid ink drop 

L1, L1A, L1B, L1C Central Rhine of Heaters 11, 11 A, 11B, and 11C 
L2 Central Rhine of nozzle 14a 
X (L1 and L2) The amount of gaps 
theta Include-angle gap 
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[Dm] *-vm>^^x7 h^jy^©^^ 

[A¥ft¥S] fc— 1 1 AXttl 1 B^lglbLT/ 
XVM 4 a^Wy^MD lXt±D2*ttai*-&, / 

* ^ d i xn d 2 ^zmimtm-r & -f y > 

1 4 afcttLT* flifflfcJBft^III&IIROt-*- 1 1 

mm 1 3 artos&sffintcia^fc. 
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[ttflFttgOlSH] 

CS#Sl] k-*-£|gS]LT/X;l/fre>'i'y*$ 

y^-pffifflStisyj y$"vy KfCfc^T, 

1 0£QhuI2/ XjWc J* t TflWJKKIWIIgftttftOfflHE 

fc-*-*, lo©ffiE/X;l/fc:ttJSLfc-i'>*i£grt 

©gfc sftfifcRtt c k -r 5 x v y$ ^ v 

T, 

sct**m£:-rsxyy*o 

*»©MEfc-*-<D3 5, '>&< fct 2 0©MEfc- 
*-tt^ 9liE«*(*<DSfit^iRik:WLTBSaft*lRltcM 

»«nrv^* c tz&mttzfv y$ 0 

*-©5l3, 1XB2«±CS1 k-£-£IgSjLT^ 

QinM*tt:om£EKOKtttl(c, ffiEH~i k-*-fc 
Mfc* lXtt2Jil±©gf2 k-£-£ggijLT^y*ffi 

7».j y^.y KOJBKtffSTCft-aT, 
l o©ME/ X;l/KRtt 5) nfc«»©fliE k - * -© b 
^ftifr lOWEt-*-t, ffi© 1 ©itiiEk-* 
-0»Waft*J:5lc, *li5(©fuiek-£-£[5lB# 
EIW*:t*l«ttiy^>'N7 HOWS 

So 

[5£fE©i¥fflfcira] 

[00 01] 

x-y hv-fyxyy^icfc^r, ^>*«»©*3*{ati 

[0 0 0 2] 

©yjy^'N-y FtLTtt, •>'J7;l/'vy K^^^s 
I4ffHOT*5. 3cfc, 7l'>"N7Ka, /X;l/£ 
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mett?^ us, % : ?yy<Dwm*not><D-?& 

So 

[0003] 0 5tt, KCc(Di^ijy?'\7 ko 

lOtcfc^T, -O^jatjg^JqfKi-rsfcftiDk-*— i 
ltt, ->'JaySfei 2±tcStt6nT*>t)x 0T/£©Ig 
innssicfcoT^oigKi^Jlii^nSo coy; 
nyg^i 2±tctt, k-2-i l Rtf«OMiB«%BH 
10 PLfc«MS7 1 3Allt6nt^5 0 

[0 0 0 4] C©atK7-f ;W» 1 3 OWP»»<D(ffiB«l 

jgtcfcij, ^-z-\\*M-$%yy f 7ym\ , saim 

rap$n/-c/X;n 4 a«Snt^5 0 fit, k 

1 1 Otw'fyL 1 fc/X;H 4 aOffw-l' 

>L2fc^-a-r««k3^ k-*- 1 1 tmmy-h 
1 4 ttfrnttmcmmstin^a 

[0 0 0 5] ^ 0 5T(t lOOKy^tttHffil 0 

[6] (aijB^ytfiRi) KB&illSWtcM^^nTi/^o f 
ft*>5, yunygfei 2±fcffis£iHH3'Ck-*-i l 
tfM^Stt, &k-*-i Hcflffrf S«fc-3K:, /X;U 

1 4 a^MA,T«?nT^5„ 

[0006] -tytzy? (07jve-f) ^a^y^jiK 
(H^-e-f) tcss^nfe-c^^iStt, I'y^ili 3 a 

(C^rt^n, cO-O^If 1 3arttt-^-l lie 
iO-f y ;>-»£/ X;H 4 afretttHS-eSo EPiStt 

[0 0 0 7] 

SffiT-tt, k-£-i i©(fi^>L l fc/X/M 4 
aOW^-fyL 2 fccXuogfitflWJIfcfcSo Si£ 
jflgfcfc^Tx 8l4©*lg#£i;*fci&, KfBfctt, k 
1 1 ©4i-D7^>L 1 t/XVl/ 1 4 aWW^'f 
yL2i:tt, j&fbt— SL*^^o COXWC^oT, 
ttl±l?n/-cfy^fSjiDcD|lljItt, ;X;H4a(Difi 

fi[BXUi:^oTSnSo d©»5¥fuBXUtt, ttHS-y 
-hi 4^>U3>lil 2±K15»)f*tJ*IBOiyiftil 
MKJ;5k-^-i l £/X;H 4 a i:<D&BXK / 
XJl 1 4 aKMSftfcrfSCOSffi, Xtt/X;b 14a© 

[0 0 0 8] 06 (a) mf (b) tt, t— 1 1 © 
tw'fyL 1 £/X;U 1 4 atDfp^^yi 2 £©X 

ytCct§-ry^?S?iD ©SPfiBX u^ifiH^i- 5ht* 

50 5„ 06 (a) iCTfit&OlC k-^-l lO^W-f 
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y L 1 fC*JU /XVI/ 1 4 a ©(fi^ VL2 Xfclt 

•fnrfet) (xnx) N cnfc^oT, I'y^siD 
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[0 0 0 9] 06 (a) Xlt, XViX^OT'S^t^ 
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[0 0 1 l] ^HBiO, 
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6/X= 0. 2 1 d e g/(ira 

1 lCD^/L^yL 1 i:yXVH 4 aO^tv^yL 2 
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D4cD#pffiB«, snffiBct»3 0^ fc^c-rnr 

PPtaH«4, B^{4BJ;t)0*, ^|6]tc-rtiTV>5 0 c 
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[0 0 2 4] m#.m<D%Wte, IS*«3{CIB«©7 P 'J 

ytxmznz^vyz^y Y<ommiimx&ix, 

1 OCDjtufB V XMcmV h fttcW&nmZ t-Z-<Do 
[0 0 2 5] *^{cfc^T«, l OO/XVWcftb 

zt-z-z%.z.X'{y?mffi*f±iiiz-£rz*), 
im$k<Dt-z-<DmW]t>z%z.%c tx\ m-(D/x 
/n^ott, jy?mi&<Dviiiinmz%z.z>cttfx 
t5 0 Lfc^oTs ^y^mm<D^mnm^(D^miL 

wiHX u% g 4 fcft < t % c t ttnm t & £ 0 

[0 0 2 6] 

BT?a&5„ Bitcfcvt, 0 5fc|Rl«Offi»f«:tt|gI-^ 

*RttHg|5 l 0 Atffflffl7-i'y#fofciGit*SttfcMA,-pR 
[0 0 2 7] y*lC(4, ffi«re0ffli9&fttt$f&tt 

u wmwcit/xjii 4 aicttbxmttmcmfe&ffi 
mmt-^^t tut, Qimmcimffi?z>rctb<Dffi 

»»©««i%iiPjai-r*i6ijwffl5sg^iatt6nTv^o 

[0 0 2 8] yijy^Ktt, -fy^ttttifflu 
^y^fr^y^sssr/j-LT-fy^g i 3 artt 

1 1 A*l 1 BtC^oT'T^^^M-rSo 
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Hi?*, -fy*fc»D*9Mttftf*lcS?PS-fr*. 
[0 0 2 9] *%MMi&X*lt, f y^ttUigPl OAli, 
lOOyX/H 4aK3tU 20© t— Jr- 1 1 ARtf 
1 1 B*aSttfct,<DT?fc*. 1 AM'l 1 

BtOfp^^fy^n^m 1 a ro'l i b T**-f„ 

tc, k-£- 1 1 ARtf 1 1 Bte, /Xvl/ 1 4 aOto 
/0 3 0 

[0 0 3 0] **«)gjB©J:3fC#t-^-l 1 ARtf 
1 1 BfcKH-rSilfcfCkD, 1 l ARtfl 

1 B (D^'t^^fy L 1 a Rth'L 1 b H\ yX;l/ 1 4 a 

[0 0 3 1] 7«J ytfsy K<Dfc:-#- i i AS 

mmxit, a-b-^-i 1 arc/ i 1 ibbuk: ca 
4lt) ®mx*z ^xoicminsnx^^o ?%t>*,, 

20 k-*- 1 1 A©**KKlLT'ry^}KjfifD*i?ta«* 
*$f$D£tttt!£-e5C£:fcT'# 1 AR 

1 ARtfl 1 BOlgBjA^JfflJ^nSo 

[0032] 1 i MDttWMLxj ytmm 

4 aOtfi^'OL 2{C^LTR(TS^af t nTRttH?n 
§<0T\ 0 1 £Wc-f nfcffiBtCitp-f £„ Pitt 
jo tc, t:-^- 1 i BtD^^fgffijbT-ry^^D 2%Rt 

<< y l 2 tc« urm^ft fi-ftiTtttu * n§ ©T% 

[0 0 3 3] *HfigJKffi"Pttx SliSWftftO 1 OO^-C 
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SflS-arSo fit, 9iiBW»ft%Bf€E«^ttaffi* 
3J?oi5-ryc«, ffio— ^r©k-^— i 1 bx« 

1 1 A*JBfttTl'^^fS»D2XttD 

T^>^«jBD i enmnmw^iy^y^ 

{4$^ ^tCk-^-l 1 B*mW)LX'{y?mffiD2 
?6K01iBW*(** 19-1' 55? 
let-?- 1 1 AtBilLT-O'^jRjfirD 1 ^r»?*?* 

[0 0 3 4] 02 (a) ~ (c) tt, *n^tl, ±3SO 

H«*8S»Lfc*|^Oflf!l*SVfBTf**o 02 
50 *5<,">T\ H*fe3&*lfttt, ^y^ttHJSPl 0 AOM^/3 
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*. H2T?tt, 1 7f yiceoO'i' y^jfcifiD lXtiD 
2^LTV5 0 

[0 0 3 5] Sfc, 04>. &7-fy<D&mC7K? TAJ 
Rtf TBJ <D^fi, 1 AMI 1 

t>*>. TAJ 0«W*(*bfc5'f >tt, <<>*iBi»D 1 

■pfeo, r b j ©^*f»rtfc7-fy«, -fy*«»D 

[00 3 6] 02cD#jTHi> 1 ^JyiOSlfZ 60<D-f 
y*«»D lX«D2 0*#fi)M©-3 5, £^6»*T 
l#g, 3#gRtf6#g0&<Dti, g^ffiBtS3¥$ 

tfaffiD l Xti D 2 ti, g<f 0 0*> £»cm5£ 

DixtiD2ii, ggfiUttDHik &Micmzmirn 

TV£„ 

[0 0 3 7] eKDifl^Cfc^Ts l7^ypO|?lfiiI 

i Axai i BfcjH&stfT, -<y*$r&D ixiiD2 

<Dg#tf« l9^f>Ct tcfefetc^ L < -T 5 LTV 

£|p] tc 7 -Y y tttc 5g£f § X Vff g 4 fc ft < it 5 o 
[0 0 3 8] 02 (a), (b) &tf (c) «\ ■WF 

*u t-*- 1 i kt i i Bfcfcfcs-ry^fcSiD ix 

(b) «\ 0 2 (a) <fcOfp{iS©-f 5-rgfc*t< 
tfcto-efeo. $?>{cia2 (c) ^ 02 (b) £9 

[0039] {•7vyt"w\ : <Dm®ftm<Dm2mMB 
m> 03 (a) ~ (c) i4 % fnfnyj^^yK© 

l At l l Bfc*rafl$fcBi!lLT, t'y^fSjiD^tttitJ 

*-&*t>©-efe*o 03T-ti, t-^-i i kcommti 

£Pa . l B(DWHlt3%P* tLT^Zo 

[0 0 4 0] $M\ 03 (a) tt. Pa >Pb fcbfc 

EB2f*i;fcfc-*-i l A©fMfr*j©#tf*# ^fztb, 

ttfcttU 03 (b) fct. Pa <Pb Lfrt t©0fl 

T-*5o <fy*wmi 3artt, 0*> shhkes?* 

[oo4i] w±j:t)i^ms^ ia 
at; i i b <ommtj pa Rt;p b *m^<Dffit»£-r 



(5) ftffl 2 0 0 2 - 2 4 0 2 8 7 

SCttcJ:^ -<y^$7&D#\ /X;U 4aWcp'C^ 

y l 2 hMWcRttH^n^j; 9 tcise-r s c i: A^T-t 

So 

[0 0 4 2] 03 (c) it, Pa =Pb £LTc£%(D 
1 4 aOcp'Dv-CyL 2 hMRtqtttl^ntKf, fc— * 

-l i Afttf 1 1 bobi&tjpa rxspr (DmwsJj* 

/0 £-1 IAOISSj^Pa £\ 1 1 B<DmW)t] 

Pb <"f5CJ:T\ t±&2ft5-(VtmffiD 

OflJI^s /X^ 1 4 aVtpfoJ'fyL 2 fcffifrte'fS 

[0043] mm*. jytmffiDtim*. ^iitc-rn 

b t-^-i l AOJMKtffPA «kO*t<-rs«: 

[0 0 4 4] (-?0y5"\>y Y<D<{ 
20 MBM, RZffV yt^-y Y<DmW)ft&<om 3%te& 

TfeSo 0 4 CQ'l' y ^RtttipR 1 OA' fi, 01 tfKy? 
ttttiSPl OAi:^^^, 3O0t-^f-l 1 A, 1 1 B 
Stf 1 1 C£{fi*3o 
[0 0 4 5] 04tCfc^T, 1 1 A, 11B 

30 1AM1 1 Btiu /X;H 4 a<o^>b^-<yi 2icM 

0 l <D^SSmit[R)^T 5 fe§o b-^-i ic 
liv W/L^-l'/'L 1 c *VX;H 4 aCDtp&^J 

[0 0 4 6] *HSSfl5j»T?{i» J^IJt LT. 1 
1CO**KI!iS*, 1 1 AMI 1 B^rlBSj 

b^L. t-^-i l CO«f*KS**tJ:0, 

40 vl 2 fc— sst-e-r. g^fitHoiEHrttcf y^^SD^ 

[0 0 4 7] 5fe-f, S 1 ©Igij^ffii: LT, 0 1 <D^Sfi 
^T'^tfcidfC^ t-^- 1 1 At 1 lBi*15 

f , y<rttc^sic|gii$-&5 0 cofcta, t-^- 1 

[0 0 4 8] mznWLmU'&tLT, 0 3OHJ5S 

^T^bfc«fc9fC lAOfgij^jPA t 

t-^-i i B^igffij^PB t^s^?.^T, -ry* 

50 fSJiD^tttti^^So il^igij^PA tPs £<D/*7 
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icn, t-^-i i czmmL%^T\ \ ia 
mi i BtDigi^PAfttfPB zmmLT. s§*fit 

[0 0 4 9] W±, *5gH^(D-^fl(§m^CO^T^L 

(1) ^MMfeBX'te, 2O<0fc-*-l 1 ARtfl 1 
B*fflM.5#&, Rtf30(Dt-£- 1 1 A, 1 IBS 

«Cfcfc<, 4 0W±EIILTfc&</\ 
[00 5 0] (2) 2O0k-^f-l 1 ARtfl 1 B* 

4 aWcp'C^yL 2fC#LT3&fllfcT*&<Tt>&l,\ ) 

2O(0t-^- 1 1 A £ 1 IB fcOtt&tttf 
/X;P 1 4 a<Dcp/L^l'y L 2(cWLT-fnTt/^Tfea 

Ofc— *-*/X;M 4 adfi^-fyL 2tcWLTW 
?facEBL&<Tfc&V\, 
[0 0 5 1] (3) gfcs k-^-*3 0«±R»5i 

y^tttBSPi OA* tcfc^T, ssjo^-ryettt-^ 

-1 1 A©#*e»iLT>ry*ffi$D£itf:tH£-ti\ #5 
tttHSHt\ «6fC^v-r>Tt4t-*- 1 1 B(D&%|g 
[0 0 5 2] 
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[0 1] #«Wfc«fc47»J>*'vy F©-f>*ttWSM) 

[H2] (a) ~ (c) ^nen. anawftftfcr 

/o [0 3] (a) ~ (c) tnfnyjy^'\7 f cd 
t - * -<Dmmj5 m 2 $tt$ts*Mifl-r 3 dot?- 

[04] *f£Wtc&57Vy*'sv KOfy^tttHW© 

[05] m&<DV---?)l'\v F<D^>*Rttiig|5£>-0IJ£ 

[06] (a) &tf (b) tt % t-*-©*it9-f>fc 
20 /XJl^jb^-fyiKOXUic^^-fy^mM^WiiL 

[07] v^VN-y F%ffl^T9lBbfc-flaj*^-rHT? 

10, 1 0 A, 1 0 A' Yy^ttHlgP 
IK 1 1 A, 1 1 B, 11C fc:-#- 
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1 3 mmjjfrh 

1 3 a -Yy^fKS 
50 1 4 h 
1 4 a /X;l/ 
D, D K D2 JytWM 
L K L 1 a > LIb , Lie fc— IK 1 
1 A, 1 1 B, 11 COfpfoy^y 
L 2 7X;H 4 a <D<P ib? 4 y 
X (L 1 £ L 2(D) XH 
0 fcSXU 
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